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Introduction
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installation and its uses.



Project aims
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The general objective of this part of the project is
to develop scientifically based models of
refrigeration systems common across the food
chain, so as to allow study of performance and
component choice.
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defra
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What type of system?

Our preliminary investigations
suggested that Air-Air DX types of
refrigerators are most commonly used
by the food processing industry —
therefore this Is where we started
modelling ...
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Our preliminary model

Air-Air D-X System Model

[ T

=

LEGEND
suction line —
hot-gas line
liguid line
hot-gas defrost ling  se—
1. TEY and bulb or Electronic valve
{optional)
2. evaporator
3. variable speed fans
{optional)
4. hot-gas defrost solenoid valve {optional) or
electrical heater defrost {optional)
5. dry-air or evaporative air coaled
condenser with variable speed fans
{optional)
B. high-pressure receiver (optional)
7. filter drier
8. sight-glass
3. hermetic, suction-gas cooled,
compressar with
variable speed motor {optional)
10. suction-line heat exchanger (optional)
11. Refrigerant pump (optional)



An interactive refrigerator development
model

E’h’é University of

GG BRISTOL
— . o =
- Refrgeration & ||31 Air-Air DX Refrigerator Simulator [Z]
Process Engineering End Fridge ON  Icing OFF Defrost Save Data
mmRescarch Centre
Start-up conditions Mo product load set Food product detail Initial unifarm Coaling air temp  Cooling air th Heat releasze rate Taotal masz of
rUne 5 product temp [oC) %] [kx] food praduct [kg)
U NIVER SIT"\" Qe startup [kiw] = lcing OFF [oC]
Te,air-on at start [oC) = [ | i | a i} [ 250
WEST LONDOHN Te.airan at start [oC] = (Dl MH Food temperature (oC] |
Tsat.c [oC] = Fridge ON 0 0 0 0 0 0 0 0 I i 0 0
ViV Tsat.e at start [oC] =
tv’ tadel time step [z] =
10
University of
W Sunderland
. Food bodel
Interactive controls T(aC) Total elapse
OAT [oCdb] a0 ﬂ ﬂ tirne [2]
Cond fan speed (2] [ 100 100 _al ¥l [ il
Evap fan speed (%) ,ﬁ,ﬁ ﬂ ﬂ
Comp FPM and speed (%] -0 Ewaporataor temperature
1800 1s00[ 100 Al ¥l 0 Time 5] 100
TEW capacity (%] ﬁ a4l ¥l
Ewaporator detail Compressor detail Condenser detail Systerm perdormance detail
Caoling rate [kw] = 423 DOSH [oC] = E12  Tauction [aC] = 229 Elizentropic) (-] = 063 Orejected [kw) = 099 COP= 1.94
Air welocity [mds] = 2 Latent effect [-] = 9  Pzuction [kPa) = 401.7 Elmator] [-] = 0,95  Mdotfair] (kgds) = 11.29 COSP= 1.189
T [air-on] coil [oC] = 5 Senze effect [-] = ] Tdizcharge [oC] = 113.2 Elowverall] [-] = 058 Tairon [ol] = 20 Ewap fan power [kKw] = 1.4
T [air-off] coil [oC] = 0.2 “fg % of Vevap 6.8  Pdischarge [kFa) = 20651 Elwall[-] = 076 Tszat[ol]= 437 ;_onj_p mokor power 1.4
Air-flow [kgds] = G4 lce maszs (kg) = 0  Power abzorbed [kiw] = 299 Tel [oC] = 104.7  Cond fan power [k = 26
Tzat [ol] = .2 Condfla[gfs] = 0  Pressure ratio [-] = 51 DOSC [aC] = 192  Defrost power [KWw] = 0
Fzat [kFa) = AG7.3 Fefrigerant flow (kgds] = [ 0,394 Latent effect [-] = 53 Total power [kiw] = 5.5
. . X . . Sense effect [-] = E7  Total energy used [kwh] = 0.22
oLAx detall TEY detail Pipe-line detail P-L Delta T il
SLHX detail TEY detail Pipe-line detail [kF'OaS]S rzca] Efoarial] = e
Heat rate [khw] = 5.2 Flow [kg's] = 0.469 L . i
TeodinfeCl= [ 35 Suction ine GIED) LY Total run time (min) = 0.45
Ligquid line RR17 0.6
T-cold out [oC] = 182 Hat-ass line
T-hat in [al] = 545 a 34.09 8.6
T-hot out (o] = 186 Total refrigerator model iterations = o7




What the software provides:

Before pressing the RUN button you can ...

% University of
BRISTOL
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A e *Input the required design cooling duty of the evaporator.
Brunel

S T *Select the cooling efficiency of the condenser and/or evaporator.

LONDON

SOUTH BANK

UNIVERSITY
University of

W Sunderland

6 «Select the start-up conditions for compressor, condenser and

*Select the start-up evaporator and condenser air-on conditions.

Department for Environment

evaporator fan speeds.
«Select TEV capacity.

«Select the time-step of the data collection — normally up to 100hrs

of simulated running time — but more or less if required.
«Select the scale of the Time axis in the graphical display.

DEFAULT VALUES USED FOR ALL THE ABOVE IF NO SELECTION MADE



When the model I1s running ...
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O e « Vary evaporator and condenser fan speeds.
Un of

S Sonderiond  Vary compressor speed.

Q  Vary TEV capacity

o Vary Outdoor temperature
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When the model is running:

On-screen System performance data are
displayed continuously, including total
power, kWh consumed and CO,
emissions.

Graphical output is provided.

The model will continue running until you
tell it to stop by pressing END!
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When the RUN-TIME is completed ...

You can :
 SAVE your data to file for later spreadsheet analysis.
» Select different operating conditions and RUN the model
again.



Some output data...
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University of 70 - \
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Q R e A e
defra | | |
50 |-  EREEEEEECE EEEEEE et EEEEEEEEES RS
%) : — evaporator air-off temp
S : ——condenser saturation temperature
o 0 V-f---"-"-"-"-"-"“"4-"""""“"“"“"“"“""“"“"“"“"“"“"—"—"—"-"—~"—~—~—- Tt — gvaporator saturation temperature |- - - - -
>S5 | | |
g : : :
g 30 | | |
E | | |
) ‘ : |
20 1 | |
10 | | |
O | | |

0 20 40 60 80 100 120
time (s)
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More results ...

Ambient temperature and power

Total Power (kW)

50

45

35

30 |

25

20

15

10

Variation in total power consumption with ambient temperature

time (s)

|

|

l

1

|

l

N

| |

| |

| | |

I - -+

| | |

| | |

| | |

| | |

| | |

| | |

| | |

l l l

| L | |

| total power consumption rises with I |
77777777777 - ____________|ambient temperature e

| | T | |

| | | | |

| | | | |

0 20 40 60 80 100

120



More results ...
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Fan speed effects at high ambient temperature

Effect of fan speeds on total power
consumption at high ambient temperatures

— 60 ; ; ;
W ::nderlnn:' | ! !
4 of A
defra —

N
o
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l

oy
|
|
|
|
|
|
|
|
|
|
!
.
|
|
|
|
|
|
|
|
|
|
|
|

==Ncomp = 100%,Ne and Nc = 120%, Tamb = 400C
—Ne,Ncomp = 100%, Nc = 120%, Tamb = 400C

Total power (kW)
w
(@)

N
o

=—Ne,Nc and Ncomp = 100%, Tamb = 400C

10

increasing both condenser and evaporator fan speeds
increase power consumption - evaporator fan has a
more significant effect in this case

0 20 40

60 80
time (s)

100

120
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COSP

More results....

Capacity control at low ambient temperatures

Capacity control at low ambient temperatures

| | | |
| | | |
| | | |
— 1 1
1 1 1 1
| | | |
Capacity control needs careful |~~~ =~~~ T T
optimisation! ! !
,,,,,,,,,,,,,,,,,,
| | | |
| | | |
| | | |
| | | |
1 1 1 1
—Tamb = 40C, Nc and Ne = 100%, Ncomp = 50%
——Tamb = 40C, Nc = 77%, Ne = 47%, Ncomp=50% [~~~ "~~~
—Tamb = 40C, Nc, Ne and Ncomp = 100%
Tamb = 40C, Nc = 75%, Ne = 45%, Ncomp=50% [~~~ ~~~~
1 1 1 1
| | | |
********* t--"-"-""""—-"—-"~"°r5r-"—"—"~>"~>~"~"~"~""°\-~"~—~"~=>"~>">~"~"~"~"~"*®*~-~"~"=~"~-~" =~~~ ~”°=
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
200 250 300 350



More results ....
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&ﬁ\gﬂ?\! Variation in system temperatures
WEST LONDON with time during 250 kg of pie product being cooled
KO i
. ¥ 100 T T
1 —evaporator air-off temperature
Ritvansty of 1 ——evaporator air-on temperature
W 80 ~ L =—product mean temperature [ ]
“ ‘ ——condenser temperature
,,,,,,,,,,,,,,, L —— I — evaporator temperature I
defr —~ 60 ! !
O | | |
8 ! |
!q_) 40 I{ : | |
= | | |
‘é’ ! During this simulation the results !
8 204 -+ |indicate 20.89 kWh of electricityused = [ ' |
= ! 8.57 kg of CO2 being produced !
& ‘ l l
O | |
20 f---ooeeeeeoe- b oo T
_40 | | |
0 500 1000 1500 2000 2500



More results ...
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KO i
et ? ? ?
@ e 1 1 1
defra ? | |
T — — —
O | | ‘
O | | |
T —cosP | ]
O | |
© — COP | |
05 [ . R —— R —
o | | |
0 500 1000 1500 2000 2500
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Cold-store simulator

 An interactive software that allows you
to model the energy performance of
cold or freezer room systems,
Including the refrigerator over a period
of time.

e This software allows you to simulate
product loading and unloading
schedules with varying ambient
conditions if needed.



What the store model allows for:
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Heat gains include:

Product
Fabric
Racking
Lighting
People
Infiltration
Evaporator
Fans
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Cold store Set-up Screen

[dl~ Construction detail [Help Haote 1]+ Results Location Manth
s [ eeimenimess T T R e
Ceilling Type [Mote 3] = 1 conditions: 544t
Hectigbe (Mot 412 1 blygtion : 50° [ Tebimeni= B2 AC Tdbimni= 22 eC
— L Racking storage area [m2] = | 20 Internal T 25
[ 2 |35 Ceiling U-value [w/m2K]= | p.189 [ex-product] el 25
whalls U-value [/ /m2K] = 0.227 Structural [ 1234 24
\\ Floor U-walue [ /m2k] = 0.286 o e gg
i i ; 18
(a] L —— i, i C.o.nt.lnut_Jus cooling Ioa_ds Intermitant Heat Gains T 15
[25 - Air infiltration due to narmal internal | 20 in kw- (oC) 14
| (b) ﬁver-'ljjressfure fF'la] [Nolic 5= ; - : | 13
umber of people working in store nternal —
| [Mate B] = 3 [ex-product] = 3.705 180
10 : TR f
Continuous lighting load [wW) = 200 Do_or-openlng Y B
I= | 15 > | Conbinuous ancillary Fan mataor 200 gain (Noter] = Eliliz 4 e
load M1 = 2
Under floor heating load [w] = 1500 Total (kW)= | G767 0 e s ==
T emperature Data 2 5 1500
mas  min Ancillany fan load (] = Stace Heak -2
gl [k 20 15 val!ahle Intermittent heat gains during Capacity 3677
xa:: {b} EEI Eog 20 15 variable product loading/unloading [kJ FK] 02 4 B 2 10 12 14 16 13 20 22 24
Gllitle 9 20 15 variable o i
Additional lighting laad = ¥ = -
“/all [d] OAT [oC) 20 M5 | varinble [ uf‘ﬂem ,ﬂ Refrigerator design Time (hour)
Ceiling OAT [aC) 20 [15 T = el 1500  cooling duty (k') =
B i lans L erof cdolion | 3 Refrigerator max — OAT maxill:'l?.l:ddc:a:iallri.onF—E bI;Uﬂ;‘.::":
Design-point ztore Store pull-down peaole [MateBl = - _ (3419 = S B
ternperature [oCdhb] = 5 lime [ming] = 180 goor Elfofw Fantor [[\rlqote??]f ,% cooling duty (kW] = | OAT minimum deviation= [ oC
oor Effectivhess [Mate?) = =
Loading Schedule  Product list  Help
Model run-time Product L oading Schedule
day houwr min Schedule Mumber = 1 Load S Ti st S T Call Faod Madel
Start [ g ,—12 I—I] Set Product = | oad Start Time=| 12 30
Product Units = Product units loaded = 5
B 0 15 0 M Product code = Product units unloaded = z
Cold gl B 1 Loading time [minz] = 15
old-space model start-up Loading temperature [oC]= | g0 D oor open time during [
data i loading [ming) =
Cold space temperature [ol] = 8 D:L;ﬁ;ﬁ'ﬁi’;z]clfss 2 Target cooling [ I
time [ming] =
Cold space %ih=
P L Set | Mext | ReDo|
Default Time step = 10is
M W) sample Output .. ) YCRmodel 71an08 B3] 1WEames Prese. .. B Partrierpowerp... iy WCRmods! - Mic.., =9 WiCR w100 Singl... EN @ Gy B o7as
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Close-up of store set-up screen...

Close  Set ReDo  Help
() Conzstruction detail [Help Mate 1] — Results
Floor thickness [mm] [Mote 21=  [3p Continuous Heat Gains
[c] Inner wall type [Mote 3] = 1 in kW at d_ESIEIﬂ
Cailing Type [Note 3) = Em | —
Racking type [Mate 4] = 1 I rfiltraticn
Racking storage area [m] = o0 Internal
| | 2 | 3.5 Ceiling U-walue M/m2E] = | 0189 [Ex-product] |
- Wiallz U-value M dm2k) = 0.227 Struchural |
™ Floor U-value P /m2k] = 0.286 Total (kW)= [
. - Iﬁ - .E.i?i:tfillz::t'i]cll:'lsdﬁ:?::ul:grr:'z?:utsemal 20 Intermitant Heat Gains
) (b] ﬁvergressfure [F'la] le:iEe 5l = ml R |
urnber of people warking in stare rkerna
il [Maote ] = IT [ex-product] = |
| N 10 Continuous lighting load M1 = | 200 anr-upening |7
I | 15 = Continuous ancillary fan moter | 200 gain [Maote/] =
(el oot heating load 1500 | yoalgkwl= |
Temperature Data . i .Er oor heating load M = T otal [kW] =
~Emperaiire Laa mas  min Ancillary fan load fw] = Store Heat
ﬁa:: [E] gii [Dg] no SEIEEtiD" Intermittent heat gains during Capacity |
WEIIE }EI;“—‘«T {DE} no selection product loading/unloading (kJ/K]
all (& a no zelection T 2 e
Additional lighting load = . .
Wwrhall [d] OAT (o] no zelection Additional agrl'lcillagry Equ:j:vnr'n]ent 1500 Hefr!geratul dezign
Ceiling DAT[oC) no selection | |aad /] = 1500  cooling duty (kW) =
B EETEErE U 2 E] Iﬁ Awerage number of additional R Refrigerator max
D esign-point stare Store pull-dovs penole [Notebl = 0.e : _ o
terperaturs (oCdb) = | 5 time (ming)— | 180 DorFlowFactorNote7)= Lk cooling duty (kW)
Droor Effectiviess [Moted] = -




Refrigerator design screen

Eﬂé University of

B BRISTOL
erton & Process Summal Status

Cold Space Data: |
BrUHEI . iy VCRmodel - Compresssor Selection

Product Loading Schedules:
UNIVERSITY g [ Gose set tiep
WEST LONDON 5 i
Refrigerator Design Summary Compressor Selection
N\
\J Status e oy
OAT data col ‘Semi-hermetic reciprocating:
University of S o ‘ : T &
st ystfam Type Air-Air DX set
W Refrigerant R404a set
Evaporator DXA set
u Compressor W Recip design point compressor data
Condenser DAC set Polytrapic efficiency = 65 %
Suction line H-X set Mechanical efficiency = [9g %
Expansion valve TEV set ;
Refrigerant lines | set e -
Defrost sys’rem ENDETimed Maximum motor efficiency =  [95 2%
Motor Maximum Power ,ﬁ
modulous =
% of motor heat abzorbed by ,ﬁ k4
suction-gas =
Model Summan! Compressor frame [gp oL
temperature =
Refrigerator Design-Point Data Calculati Design Speed = 1800 rPm
% Speed =
Run Start and End Time: 100 %
Refrigerator Start-up Balance Point Date

M _nnﬂ:].Sample Ouput 13Fe.. | DA YCRmadel Saftwar, .. '_Ll’ﬂ Microsoft Office P, ~ [ % Yisiial Basic 3 EN (JI{: w01 W 7.3z
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Refrigerator design-point output screen

[Design Balance Point Calculator

Clase
Refrigerant = HR404a
Compressor
Type Hecip. Suction Gas Cooled

Thermal capacity [kJ /K]

Swept volume [cc)

Pressure ratio =

Inlet temperature (o)

Inlet pressure [kKFPa)

Dizcharge temperature (o]
Dizcharge preszure [kPa)
Refrigerant mass flow [kalz]
Refrigerant vol. How [m3dhr)
tMechanical power [ki]

bator power input [k

b axirurn motor power [kiad
Design speed [RFPM]

“alumetric efficiency [%]
|zentropic efficiency (%]
tMechanical efficiency [%]

Mator efficiency [%]

Owerall efficiency [%]

O-gain from motor cooling (kW)
O-oss through cazsing [kw)

U -value for case heat loss [wiAE)
Expansion device
Type: TEV
T - constant 172036875307
B - constant 2.80786341224

Mass flow [kgfs] 0424

9.959
935.1
4.54
236
420.6
94.9
1911.3
0.424
0.02
21.91
23.07
25 377
1800
7.4
63.2
97.9
94.9
58.8
1.038
0115

COF= 26

Evaporator

Total refrigerant charge [kg]

Type: A cooling DX type

Refrigerant-side

Cl-rate [khw] = (1]
T zat [mean] (o] = 5
DT - zuperheat [K] = 5
Fzat [mean] [kFa) = 517
F-lozs [kPa) = 339
Charge [kag) 1577
Thermal capacity [kd /K] 63.47
P-lozs coefficient [ z10°-6) 011
K.fg heat transfer factor 224
K.g heat transfer factar 22
Liquid charge [kg) 5.597
Air-side
Tdb [on) [2C] = 5
#REH air-on = Fill
Tdb [off] [oC] = -2
Air-flow [kgtz) = 6_457
Air-flove [m3dz] = 5.098
F-lozs [kPa) = 014
Motor power [l = 1.397
Condenzate flow [g/3] = 1]
lcing rate [gis] = 5779
P-lozs coefficient 0004
Face area [m2] 2.549
o

Pipe-line data

DP 3 Tin Tout  Fin Pout TSR coeth (kd K)

kPa) (kW] [@C) (o0l [kPa)  [kFa) (675
SL 79.8[ 0.661 o[ 1.7 s00.4[ 420.6] 001 0.033] 1.84
HGL 441 -3.199] 949 88.45 1911.3| 1867.1] 002 0.051] 0.23
LL 43.4] -0.381| 2238 21.89 1779.5 1736.1] 023 0.082] 1.19

28.57

Condenser
Type: Air cooled type

Refrigerant-side
DF Q-rate (KW = rate =
Tzat [mean] [oC] =
DT- zubcooling [K] =
Fzatfmean] (kFPa) =
F-lozs [kPa) =
Charge [kg)
Thermal capacity [kJ/K)
P-lozs coefficient [z10°-6)
K.fg heat transfer factor
Ef heat transfer factor
Liquid charge [kg]

Air-side
Tdb [on] [2C) =
Tdb [off] [oC] =
Air-flow [kgtz) =
Air-flove [m3dz] =
F-lozs [kPa) =
P-lozs coefficient
Fan efficiency (%]
Motor efficiency (%]
Fan shaft power [kiw] =
FMotor power [
b ax motor powveer [k
Face area [m2]
Ef

Suction-line heat exchanger

O-rate [kiw]
Thermal capacity [kJ/K)
Lls-vwalus

80
40

-

1822

=]
B
-

hy
o
*

-
o
=]

o
]
A

395
30771

b
-
58]

L
=

[}
b

-
-
28]

L
i
o

=
y
L}

=
=1k
=
=

o
B
-

5

N
(L)
Y

P
@
i

1=
y
==}

Y
==
-]
-

e
o

8269
2.3 Wapour |
0.579 Liquid | 33|

Tin Tout  Charge
[oC] [aC] [ka)
1.7 2326| D124
223] 289

3 & VYCRmodel Sof ...
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The Simulator Run-Screen

| Dynamic Cold-Store with DX Air-Air Refrigerator Model

End Run Model Ereak Flot Data  Set Step Time

(a)

MODEL RUN-TIME

Start time [o 1z o Mo
Presenttime [0 [12 [3
End time [0 15 [0
Store start-up temperature (oC) A
Store start-up 2:RH 50
COLD STORE DATA
Store air temperature [oCdb) 7.2
Relative humidity of store air [%] 427
Humidity Ratio of store-air [g/kag) 2 B39
Total store heat gain [k'w] 11.2
Product heat rate [k'W] 0

PRODUCT DATA

Loading
schedule Surface Mean _ _
’ Product ‘'emp temp Units Units

Loading Loade [oC) [oC] In Out

1 [ PokPies | 0] 80 | 1] ©
2 I D B .
3 N I e .
4 N B I .
5 I e e e
6 I S B .
? ——

8 N I e .
9 N B I .
10 Nl e e

AMBIENT CONDITIONS

Outdoor ambient diy-bulb temperature [oC] an
Dutdoor ambient wet-bulb temperature [oC) a9
Outdoor ambient 2HRH 50

SYSTEM PERFORMANCE

Total Electrical Energy (k¥vh) 1.39

Electrical Power Input (k¥¥)

26.01

Refrigerator COP 2.37

Refrigerator COSF

REFRIGERATOR STATE

REFRIGERATOR [ON [ ON  [onsoFF

DEFROST OFF
Condenser fan speed (%) AT
Ewaporator fan speed (2:) A Y

Thermostat Upper set-point Eﬂ
Thermostat Lower set-point AT

DOOR CLOSED
EVAPORATOR DATA

[ 2

Heat rate [kw] 522
OFf-Coil Air Temp [oCdb) -31
Off-coil Humidity Ratio [g/kg) 2227
Air-flow (m375) = [ 5109
Off-coil Air Yelocity [m/s) 2.006
Mazz of ice on coil (kg) 0.73
T=at [mean] [oC] = -75

3 A WCRmodel 5.

@j Microsoft ..,

|| f WCRmadel - Mi...

Refrigerator model anz =t
data
Ewvaporator
DT - superheat [K] = 7.85
Refrigerant P-loss [kPa) = 294
Air inlet temp [oCdb) 8
Air inlet temp [oCwhb)
Air P-oss [kPa) = 0.149
Fan power [kw] = 1.398
Condenzate flow [g4z] = o
lcing rate [a/s] = 0.003
Condenser
O-rate [kiw] 5.8
Teat [mean) [oC] = 39.3
DT- subcooling (K] = 6.8
Refrigerant P-lozs [kFPa) = 5.9
Air inlet temp [o0Cdb) 30
Air autlet temp [oCdb) 36.6
Air-flow [m3dz] = 9.769
Air P-loss [kPa) = 015
Fan power [kiw] 267
Compressor Data
kM atar power input [kia) 223
Owerall efficiency [%) 53.8
Speed [RFPH] 1800
Pressure ratio = 4 66
Inlet temperature [oC] 272
Dizcharge temperature (o) 97 .6
Refrigerant mazz flow [kgds) 0.395
Suction line heat exchanger
G-rate (ki) 7.4
Refrigerant Lines 716
Suctiongline P-lozz [kPa) 71.6
Liquid line: P-loss (kPa] L5
391

Hot gaz line P-loss [kPa)
Expansion device flow (kgfs)| 0.636

B3 WCR w1.0: Sim., EM () =@ S I p7i4n
S Sl | -
.
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What the simulator provides

During RUN-TIME ...

Information on the current Model-Time and operating mode

of the refrigerator: ON/OFF, Defrosting ...

Continuously updated product temperature information,
total electrical power usage and CO, emissions,
refrigerator performance data, store data: individual
heating load gains and losses, temperature, relative

humidity, ambient temperature,

Interactive control of fan speeds and thermostat settings

and Time-Step, so you can speed RUN-TIME up a bit.



Future developments

BRTOL
Ao Additional component and system choices:
Brunel
UMNIVERSITY . ;
WEST LaNDON Fan-coils Evaporative condensers
KO i
univerit o Pump-fed evaporators Water-cooling evaporators
W Sunderlan
Q Cooling towers Screw Compressors
defra
Hot-Gas Defrost Intelligent controls
Extend Properties Library Multi-stage compression ...

Fault prediction and diagnosis
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Concluding remarks ...

We believe that through the use of
simulation software, of the type you
have seen during this presentation, the
energy efficiency of food refrigeration
systems can be optimised to minimise
the CO, emissions produced by
iIndustry.
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Concluding remarks...

There was not time to show the two
simulators during this short
presentation, however if anyone wishes
to see a demonstration over the lunch
break please feel free to ask.

Thank you for listening
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